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CLAIMS 



[Claim(s)] 

In Retina Transplant for Carrying Out Induction of the Formation Visual Sense in Eye Electrically, it Has PiN Micro 
Photodiode. 1 . The P Side of this Transplant It has ultraviolet, visible, and the light-filter layer that lets a region pass 
alternatively the whole place where the infrared spectrum was chosen, the N side of a transplant It is the retina 
transplant which has ultraviolet, visible, and the light-filter layer that lets a region pass alternatively the whole place 
where the infrared spectrum was chosen, and can stimulate a retina by it irrespective of whether orientation of the 
retina transplant is carried out toward the light in which any by the side of P- or N- carry out incidence to an eye. 

2. N- side and P- side filter layer are a retina transplant given in the claim 1 which lets the alternative almost same band 
pass. 

3. N-photometry filter layer is a retina transplant given in the claim 2 which is the dielectric filter which lets 740nm or 
900nm pass. 

4. P-photometry filter layer is a retina transplant given in the claim 3 which is the dielectric filter which lets 740nm or 
900nm pass. 

5. N-photometry filter layer is a retina transplant given in the claim 2 which is the dielectric filter which lets 400nm or 
740nm pass. 

6. P-photometry filter layer is a retina transplant given in the claim 5 which is the dielectric filter which lets 400nm or 
740nm pass. 

7. N- side and P- side filter layer are a retina transplant given in the claim 1 which lets a band which is considerably 
different alternatively pass. 

8. N-photometry filter layer is a retina transplant given in the claim 7 which is the dielectric filter which lets 740nm or 
900nm pass. 

9. P-photometry filter layer is a retina transplant given in the claim 8 which is the dielectric filter which lets 400nm or 
740nm pass. 

10. N-photometry filter layer is a retina transplant given in the claim 7 which is the dielectric filter which lets 400nm or 
740nm pass. 

1 1 . P-photometry filter layer is a retina transplant given in the claim 10 which is the dielectric filter which lets 740nm 
or 900nm pass. 

12. PiN Micro Photodiode - (1) P-Doped Polysilicon, (2) P-Photometry Filter Dielectric Layer, (3) P+ Layer, (4) 
Tunica Propria, (5) N- Type Silicon Substrate, (6) N+ Layer, and (7) N-Photometry Filter Dielectric Layer - and (8) - 
A retina transplant given in the claim 1 containing N electrode built with N-doped polysilicon. 

13. A transplant is a retina transplant given in the claim 12 which contains further the first electric contact pad which 
establishes the electric contact between P-electrode and P+ layer, and the second electric contact pad which establishes 
the electric contact between N-electrode and N+ layer. 

14. A transplant is a transplant given in the claim 1 by which P- side of one micro photodiode faces an incident light, 
and N- side of the micro photodiode of another side faces an incident light, when it has the orientation which each of a 
micro photodiode counters mutually including the two aforementioned PiN micro photodiodes and is transplanted into 
an eye. 

1 5. P-electrode is a retina transplant given in the claim 12 which projects from the front face of a transplant outside. 

16. N-electrode is a retina transplant given in the claim 12 which projects from the front face of a transplant outside. 

17. N-electrode is a retina transplant given in the claim 15 which projects from the front face of a transplant outside. 

18. P-electrode and N-electrode are about 1 micron or a retina transplant given in the claim 15 which projects about 
200 microns respectively. 

19. P-electrode and N-electrode are about 2 microns or a retina transplant given in the claim 17 which projects about 
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100 microns respectively. 

20. Retina transplant given in the claim 14 to which one common electrode touches both P-side and N-side electrically 
at one side of a transplant, and other common electrodes touch both P-side and N-side electrically by the opposite side 
of a transplant. 

21 . A retina transplant given in the claim 20 with which two or more aforementioned transplants are built on a common 
silicon-substrate wafer. 

22. A common silicon-substrate wafer is a retina transplant given in the claim 21 which has a slanting edge. 

23. In the Method of Restoring Visual Sense Which Functions in Organism to Patient Who Has Injury on Retina It 
consists of transplanting two or more transplants to which a retina is adjoined and each has a PiN micro photodiode in 
a patient's eyes, the P side of a transplant It has ultraviolet, visible, and the light-filter layer that lets a region pass 
alternatively the whole place where the infrared spectrum was chosen, the N side of a transplant It is the method of 
having ultraviolet, visible, and the light-filter layer that lets a region pass alternatively the whole place where the 
infrared spectrum was chosen, and stimulating a retina by it irrespective of whether orientation of the retina transplant 
is carried out toward the light in which any by the side of P- or N- carry out incidence to an eye. 

24. It is a method given in the claim 23 which has the light-filter layer in which the N side of each transplant lets only 
infrared light pass alternatively by the P side of each transplant having the light-filter layer which lets only the light 
pass alternatively. 

25. It is a method given in the claim 23 by which orientation is carried out so that the light to which orientation is 
carried out so that the light to which 1 of a transplant group is transplanted into "the bottom space of a retina" between 
the outside retina in an eye and the entoretina, and the P side carries out incidence of the abbreviation moiety (namely, 
the first subset) to an eye at random may be faced, and the N side carries out incidence of the abbreviation moiety 
(namely, the second subset) to an eye may 

26. It is a method given in the claim 24 by which orientation is carried out so that the light to which orientation is 
carried out so that the light to which 1 of a transplant group is transplanted into "the bottom space of a retina" between 
the outside retina in an eye and the entoretina, and the P side carries out incidence of the abbreviation moiety (namely, 
the first subset) to an eye at random may be faced, and the N side carries out incidence of the abbreviation moiety 
(namely, the second subset) to an eye may 

27. It is a method given in the claim 26 which the second subset changes infrared light induction current, stimulates a 
retina with illegal current by the first subset of a detailed transplant changing the visible luminous energy which enters 
into small current, and generating the visual sense which stimulates the feeling of the detail of the light in an eye and 
functions in organism, and generates an illegal detail. 

28. Infrared light is a method given in the claim 27 which is introduced into an eye by the unit containing the image 
generation equipment which can emit IR with which the outside of the body is equipped, IR lighting governs a power 
supply in darkness, supplies current to the second subset by it, and stimulates the visual-sense feeling of an illegal 
detail. 

29. the image generation equipment which can emit Above IR - moreover, a method given in the claim 28 which 
generates near where the light could be emitted, induction of the current was carried out by the surrounding light into 
the first subset under the conditions which display the detail of light and darkness, induction of the current was carried 
out by IR light into the second subset, and the detail of light and darkness was put together 

30. The unit with which the aforementioned outside of the body is equipped is a method given in the claim 29 
including a computer means to digitize these images further including the image formation CCD camera 
supplementary to the image of real time, and to send these images to the aforementioned image generation equipment. 

31. The aforementioned real-time image generated by image generation equipment is a method given in the claim 30 
which superimposes on the real image of the visible and infrared circumference, and is shown in a retina. 

32. The image generated by image generation equipment is a method given in the claim 3 1 shown by high-speed 
continuation simultaneously with a surrounding real image. 

33. A patient is a method given in the claim 32 which can correct IR and the visible light figure which were generated 
by the unit with which is equipped with the patient input unit which interfaced with the computer means, and a patient 
equips the aforementioned outside of the body. 

In Transplant for Generating in Eye Visual Sense Which Functions in Organism, it Has at Least Two Micro 
Photodiode Subunits. 34. These Two Subunits The transplant in which PiN and NiP orientation which each counters 
are shown, one side of a subunit has PiN composition to an incident light when it is arranged in an eye so that a 
transplant may receive an incident light by it, and the subunit of another side comes to have NiP composition to an 
incident light. 

35. It is a transplant given in the claim 34 on which it has a negative-electrode electrode on the front face where a 
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transplant counters a positive-electrode electrode again on the front face where two subunits are symmetrical forms and 
a transplant counters, and a transplant functions similarly by it irrespective of any of two front faces face the incident 
light to an eye. 

36. A transplant given in the claim 35 which has two or more pairs of the two aforementioned subunits. 

37. A transplant is a transplant given in the claim 36 which has two pairs of two aforementioned subunits. 

38. It is a transplant given in the claim 34 whose thickness of a transplant width of face and length of a transplant are 
for 1 to 1000 microns, and is 1 of width of face, or 500%. 

39. It is a transplant given in the claim 34 whose thickness of a transplant width of face and length of a transplant are 
for about 10 to about 50 microns, and is 25 of width of face, or 50%. 

40. In the Method of Restoring Visual Sense Which Functions in Organism to Patient Who Has Injury on Retina It 
consists of transplanting two or more transplants to which a retina is adjoined and each has at least two micro 
photodiodes in a patient's eyes, two subunits The way have PiN and NiP orientation which each counters, and one side 
of a subunit has PiN composition to an incident light, and the subunit of another side comes to have NiP composition 
to an incident light by it when it is arranged by it in an eye so that a transplant may receive an incident light. 

41. It is a transplant given in the claim 34 on which it has a negative-electrode electrode on the front face where a 
transplant counters a positive-electrode electrode again on the front face where two subunits of each transplant are 
symmetrical forms, and a transplant counters, and a transplant functions similarly by it irrespective of any of two front 
faces face the incident light to an eye. 

42. Each transplant is a method given in the claim 41 which has two or more pairs of the two aforementioned subunits. 

43. Each transplant is a method given in the claim 42 which has two pairs of two aforementioned subunits. 

44. It is a method given in the claim 40 whose thickness of a transplant width of face and the length of each transplant 
are for 1 to 1000 microns, and is 1 of width of face, or 500%. 

45. It is a method given in the claim 44 whose thickness of a transplant width of face and length of a transplant are for 
about 10 to about 50 microns, and is 25 of width of face, or 50%. 

46. The sheet with which two or more aforementioned transplants were embedded into the sheet of living body 
compatibility, and the element was embedded is a method given in the claim 44 arranged in the bottom space of a 
retina. 

47. The sheet with which the element was embedded is a method given in the claim 46 arranged on the front face of a 
nerve fiber layer from a vitreous-humour side. 

48. A sheet is a method given in the claim 46 built with organism-degradation material. 

49. The aforementioned transplant is a method given in the claim 40 transplanted on the front face of a nerve fiber 
layer. 

It Consists of Transplanting Two or More Transplants on Nerve Fiber Layer in Patient's Eyes in the Method of 
Restoring Visual Sense Which Functions in Organism to Patient Who Has Injury on Retina. 50. Each Transplant It has 
a PiN micro photodiode, each includes a salient, and P and N electrode are P of two or more transplants, and the 
method of N electrode of entering each sub-layer "A" of an inner vine-like layer, and into "B" at least a little, 
the retina transplant which has the micro photodiode subunit of the group of 2 formed on 5 1 . 1 substrate - setting - this 
- two groups For the second group, the first group is a retina transplant by which the orientation which counters is 
shown, and P+ layer of the first group adjoins N+ layer of the second group, and is arranged including at least one NiP 
subunit including at least one PiN subunit. 

52. The retina transplant which has the first common electrode which contacts P-side of at least one subunit of the first 
group to a claim 5 1 further in the retina transplant of a publication in N-side of the subunit of the second group, and the 
second common electrode contacted in N-side of at least one subunit of the first group in P-side of the subunit of the 
second group. 

53. It is a retina transplant given in the claim 52 in which each PiN subunit is made into a NiP subunit and a pair, and 
the combination of the PiN/NiP subunit of each set has the first and the second common electrode. 

54. The retina transplant which has the combination of two or more of a pair of PiN/NiP subunits in the retina 
transplant of a publication in a claim 53. 

55. The combination of two or more of a pair of PiN/NiP subunits is a retina transplant given in the claim 54 by which 
width of face is arranged on the substrate of ,25mm from 1 micron. 

56. The combination of two or more of a pair of PiN/NiP subunits is a retina transplant given in the claim 54 by which 
width of face is arranged on a 1 5mm substrate from .25mm. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

To a polyphase micro photodiode retina transplant and it Corresponding image formation retina stimulus system This 
application is partial continuation application of the American patent application sequence number 08th of June 6 
1 995 application / No. 465766. 

Background of invention this invention is the medical product which can be used in order to correct the visual-sense 
loss or the perfect loss of eyesight produced according to a certain kind of retina disease. Various kinds of retina 
diseases cause visual-sense loss or loss of eyesight by destroying the blood vessel layer of the eye containing the 
outside retina layer containing a choroid, a choroid capillary board, Bruch's membrane, and a retinal pigment 
epithelium. If these layers are lost, the denaturation of the lateral part of the inner retina which starts in a 
photoreception layer following it will take place. Adjustable evasion of the retina in survival which consists of an outer 
core layer, an outside vine-like layer, an inner core layer, an inner vine-like layer, a ganglion-cell layer, and a nerve 
fiber layer may take place. If there is evasion of an inner retina, this structure can be stimulated and the feeling of light 
can be made. 

The attempt which stimulates the various portions of a retina electrically and makes a visual sense until now is 
reported. One of this kind of the attempts uses the sensitization element of composition of having a sensitization side 
and an electrode side in the opposite side, and supplying power externally. If this element is theoretically arranged 
directly on a nerve fiber layer from a vitreous-humour side, the nerve fiber layer should be stimulated theoretically. 
However, in order to have to reproduce a frequency-modulation nerve signal with a complicated nerve fiber layer, it is 
not thought that this element is successful. Furthermore, a nerve fiber layer accompanies the path of the direction of a 
path mostly, and is run, and the overlapping fiber extended from the portion from which a retina differs forms many 
layers. It is very difficult although it cannot say that it is impossible to make the visual sense which selected and 
stimulated the suitable nerve fiber and became a form. 

There is a thing using the unit which consists of the support base which coated sensitive material, such as a selenium, 
as other elements, this element - a rear pole - outside - a sclera - it cuts open and inserts and is devised as laying 
between a sclera, a choroid or a choroid, and a retina Light is to produce potential on a sensitization side, and to 
generate ion, and for it to move into a retina theoretically, and to produce a stimulus. However, since this element does 
not have the clear surface structure which suppresses the flow of a charge with directivity, movement and diffusion of 
the longitudinal direction of a charge will arise, and reservation of the decomposition capacity for it to be permissible 
with it will be barred. If this element is arranged between a sclera and a choroid, movement of the clear ion to a 
photoreception layer and an inner retina.layer will be barred. It is because a choroid, a choroid capillary board, Bruch's 
membrane, and a retinal-pigment-epithelium layer exist, and these all carry out the operation which bars passage of 
ion. If this element is arranged between a choroid and a retina, Bruch's membrane and a retinal-pigment-epithelium 
layer will be made to be placed between the paths of movement of still clearer ion. Since this element is inserted 
through the inside of the choroid with veiy many blood vessels of a rear pole, or a choroid, in addition to rupture of the 
blood flow to a rear pole, it has a possibility that eye socket bruising may arise the bottom of a choroid, and in a retina. 
Although this kind of element was made as an experiment, it was transplanted to a patient's eyes and light has been 
sensed, an image has report of not having been formed. 

The photovoltaic-cell artificial retina is indicated by the American patent No. 5024223. This element is inserted into 
the potential space inside the retina itself. This space is called bottom space of a retina, and exists between the outside 
layer of a retina, and an inside layer. The element has arranged what is called two or more surface electrode micro 
photodiodes ("SEMCPs") on one silicon crystal substrate, and was formed. SEMCPs changed light into small current 
and stimulated the inner retinal cell of the circumference which has these current upwards. For the property of the hard 
substrate of SEMCPs, disturbance of supply of the nutritive substance from a choroid to an inner retina arose. Even if it 
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conducted the side-hinged- window operation of various configurations, osmosis of oxygen and the living thing matter 
did not become the optimal. 

Other methods about a photoelectromotive- force artificial retina element are indicated by the American patent No. 
5397350. This element added what is called two or more independent surface electrode micro photodiodes (ISEMCPs) 
into the basis of a liquid, was constituted, and has been arranged too in the space under the retina of an eye. Since the 
open space existed between adjoining ISEMCPs(es), nutritive substance and oxygen flowed from the outside retina to 
the inner retina layer, and supplied nutritive substance to these layers. With other operation forms of this element, each 
ISEMCP was called ISEMCP-C including the electric capacitor layer. ISEMCP-Cs generated and depended the current 
of the opposite direction restricted not in light but in darkness, carried out induction of the visual feeling effectively, 
and prevented the electrolysis damage on the retina by long-term single phase galvanic stimulation 
These well-known elements (SEMCPs, ISEMCPs, and ISEMCP-Cs) were the things depending on the light in visual- 
sense environment, in order to obtain power. Therefore, the capacity to function in [ of weak light environment ] these 
elements being continuous was restricted. Moreover, it was difficult to perform those alignment in the bottom space of 
a retina so that all of ISEMCPs and ISEMCP-Cs may turn to an incident light. 

Outline of invention About the system which can transplant a detailed transplant into the eye to which especially this 
invention was suffered from the illness, this system functions in continuation weak light level, and brings forth the 
consciousness of the detail of the improved light and darkness, this invention has two fundamental components. (1) 
They are the polyphase micro photodiode retina transplant ("MMRIs") transplanted into an eye with a detailed size, 
and the corresponding image formation retina stimulus system ("AIRES") with which (2) outside of the body is 
equipped. AIRES stimulates MMRI using infrared radiation, and generates "illegal current" in a retina between weak 
striation affairs, and improves the consciousness of the detail of light and darkness. 

MMRI of this invention has PiN composition with the fundamental form according to the orientation. With this 
composition, P- side of a transplant has the light-filter layer which lets a visible ray pass, and N- side of a transplant 
has the light filter which lets only the infrared light of the wavelength chosen preferably which lets only infrared light 
("IR") pass pass. Orientation is carried out so that it may go to the light to which one group of such MMRIs is 
transplanted outside an eye into the so-called "bottom space of a retina" between a retina and an inner retina, 
orientation is carried out in fact so that it may go to the light to which the P side carries out incidence of the 
abbreviation half (namely, the first subset) to an eye at random, and the N side carries out incidence of the remaining 
abbreviation half (namely, the first subset) to an eye. 

In this position and orientation, the first subset of MMRIs changes into small current the visible luminous energy 
which carries out incidence, stimulates the feeling of the light in an eye, and forms an image. If it puts in another way, 
the first subset will change the light into current, will stimulate a retina with "the current of light", and will carry out 
induction of the consciousness of the light. Between weak striation affairs, the second subset of MRIs changes into 
current the infrared light supplied by AIRES, carries out a retina stimulus with "illegal current", and carries out 
induction of the illegal consciousness. 

It consists of projection and a trace optical system ("PTOS"), a nerve net computer ("NNC"), an image formation CCD 
camera ("IMCCD"), and an input stylus pad ("ISP"), corresponding image formation retina stimulus system, i.e., 
AIRES. 

if it is in 1 operation gestalt of this invention - each ~ a detailed transplant contains two or more of a pair of MMRI 
subunits collectively arranged in the unit of a single flat cube An electrode positive [ transplants / detailed / these ] to 
one flat side top in each MMRI of each set is built again so that an electrode negative to the flat side top of another side 
may come, every of each set MMRI of everything [ MMRI ] but a pair opposite direction - orientation - carrying 
out ~ the field top as the positive (P) electrode of a pair of second MMRI where the negative (N) electrode of a pair of 
first MMRI is the same - or it is near it, and the positive electrode of a pair of first MMRI is arranged as it is the same 
field top as the negative electrode of a pair of second MMRI, or near it the detailed transplant of a piece ~ each ~ a 
flatness side has the positive electrode of the micro photodiode which is related from at least one MMRI, and the 
negative electrode of the micro photodiode from other one MMRI By this symmetric property, each micro photodiode 
transplant functions similarly correctly without relation to the flat front face of which faces an incident light. A 
multilayer dielectric filter is arranged on the Pth page of a MMRI subunit, and the Sth page, and infrared light (740 to 
900 nm) passes through that, and it is made the light (400 to 740 nm) pass through that, amount to the Pth page, and to 
amount to the Nth page. If it does in this way, the PiN composition of each MMRI subunit will answer the light, and 
NiP composition will answer infrared light. If it is in the modification of this operation form, the common electrode in 
each ** of a transplant connects the positive electrode of one MMRI to the negative electrode of the second MMRI of 
the same side. 

If it is in this desirable operation form, usually, in the bottom space of a retina, the ratio of**** thickness is 1 :3, and 
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the composition of a flat and detailed transplant has the fastidious which carries out orientation of itself, and as an 
incident light accepted in one of the flat optical activity side of the, it is arranged, every - P of a MMRI subunit, and N 
electrode - and/or this - the common electrode which connects P and N electrode is arranged on the sensitization 
side of a detailed transplant, or near it The current which the current generated by PiN composition has upwards and 
which reaches, stimulates the feeling of the "light" in/or an adjoining retinal cell, and is generated by NiP composition 
stimulates the feeling of the "darkness" near the same cell. 

The power for a "photocurrent" is obtained from the visible spectrum of the light of an image which enters. The power 
for "illegal current" is supplied with the image on which it is projected into an eye by the optical head set system by 
which computer control is carried out in the infrared (JR) light and/or the exterior which were superimposed. The head 
set projection system by which computer control is carried out in this exterior is the second component of the artificial 
retina element of this invention, and is called corresponding image formation retina stimulus system "AIRES." 
AIRES is the subsystem of a component, "it consists of projection and a trace optical system (PTOS), a nerve net 
computer (NNC), an image formation CCD camera (IMCCD), and an input stylus pad (ISP), under an operation and 
AIRES IMCCD of itself -- the detail and the feature of an image - "- seeing " it interprets and this information 
is processed by the NNC Next, the modulated infrared light and/or an image, and in being required, a visible light 
figure is projected into an eye and it corrects the function of a transplant. By [ in PTOS ] using a mirror penetrable by 
reflection nature partially, AIRES projects IR, and the light/image superimposed on the visible-spectrum image which 
enters into an eye from environment, "a patient's input" from an input element like [ correct / how / the function of a 
transplant / in order for AIRES to generate an exact image at first ] a stylus pad - using - NNC -- "-- training - " - it 
carries out Most AIRES(s) come to have the improved capacity which modulates the function of a transplant after 
training, without borrowing a patient's assistance. The main advantages over the advanced technology of the system 
which combined this MMRI and AIRES are this combined system functioning also in weak light environment, and 
aligning "light" and "illegal" current finely by AIRES, and being able to offer the optimal image. Moreover, by 
generating the light and illegal current which counter, the injury operation by electrolysis is mitigated and the living 
body compatibility of a transplant is improved. 

If it is in this desirable operation gestalt, a patient equips with the PTOS head set of AIRES, and a PTOS head set 
projects lighting on IR and the visible light figure row of adjustable intensity into an eye using CRT (IRVCRT) in 
which I and the light are possible. Lighting corrects the function of the MMRI subunit of a transplant to these IR and a 
visible light figure row by modulating those current outputs. In darkness, IR lighting is a dominant power source and 
generates the current which supplies power to the NiP composition of MMRI and stimulates illegal visual-sense 
feeling. However, the NiP current in which induction was carried out by IR is corrected by PTOS through NNC control 
based on the information supplied by the surrounding photosensor and surrounding IMCCD of PTOS. Under bright 
lighting conditions, by surrounding light, induction will be carried out into the PiN composition of MMRI, it will 
become irregular, and stronger current will depend, and will offset the NiP current of weak MMRI. The consciousness 
of a net light is generated by this. Since the quality of light and darkness always changes, a transplant also makes the 
electric generating power, as for the image in the inside of normal environment, change quickly between a 
"photocurrent" and "illegal current." The modulation of the "photocurrent" of a transplant can also be performed by 
PTOS of AIRES again by projecting the additional visible light figure superimposed on the light figure of a 
circumferential enclosure. 

AIRES processes the digitized image which is supplied by the IMCCD during an operation using the NNC. If it is in 
this desirable operation form, AIRES projects the visible image and infrared image of real-time video which were 
superimposed on the transplant of a retina. These images are displayed continuously at high speed simultaneous from 
IRVCRT. Or visible, IR light, and an image are also generable using suitable display, such as the filter formula activity 
matrix LCD, an LED display equipment, or a filter formula plasma display. AIRES controls the image on which it was 
projected by PTOS by changing those wavelength, intensity, the persistence time, and a pulse frequency. A patient's 
input element (an example, input stylus pad) 

It is made to interface with ** and NNC and a patient enables it to correct IR and the visible light figure which were 
generated by the PTOS head set. This "feedback" of a patient is analyzed by NNC of AIRES, and is compared with the 
image computer-processed from IMCCD, and the nerve net software of AIRES learns the difference. 
After an of-instruction period, without [ which does not borrow a patient's assistance ] being generated by the 
computer, visible and IR image can be adjusted automatically and NNC can improve the quality of an image now. 
By adjusting the stimulus frequency and the duration of IR of PTOS, and a visible image, AIRES can also stimulate the 
feeling of a color now for some patients again. This resembles the method to which the man of normal eyesight is 
made to do induction of the feeling of a color using the black-and-white television monitor which rotated Benham's top 
of white and black or did frequency modulation. 
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MMRI and the AIRES component of this invention differ from the advanced technology mainly in respect of the 
following. An infrared image and light are used visible and in order to modulate the function of MMRI alternatively. 
One MMRI is stimulated with the light which comes from either of the sides with the two optical activity, and 
generates local stimulative current from both sides. 

When these elements have been arranged by the flat configuration of MMRIs in the bottom space of a retina, with it, 
the preference-orientation which goes to those incident lights becomes possible. The electric generating power from 
this **** for AIRES systems and MMRIs is programmable according to the need for each patient. By this composition 
of MMRIs, the photoreception layer which remains, the bipolar stratum compactum, or an inner vine-like layer can 
also be stimulated from the bottom space of a retina again by also being able to stimulate the nerve fiber layer of a 
retina, a stratum gangliosum, or an inner vine-like layer from the bottom space of a retina using them, or reversing 
those polarity under manufacture. The bipolarity of the current output from MMRIs has the high degree permitted in 
organism as compared with most electrical stimulation of preference technology being haploidies. 
Easy explanation of a drawing A view 1 is a plan of 1 operation gestalt of the micro photodiode retina transplant of this 
invention (MMRI). 

A view 2 is a cross section which accompanied the flat surface containing the II-II line of a view 1, and was turned off. 
A view 3 is a plan of the second operation gestalt of this invention (MMRI-E). 

A view 4 is a cross section which accompanied the flat surface containing the IV-IV line of a view 3, and was turned 
off. 

A view 5 is drawing showing the manufacturing process of the micro photodiode retina transplant of a view 1 (MMRI). 

A view 6 is a plan of the third operation gestalt of this invention which consists of two pairs of MMRI subunits 
(MMRI-4). 

A view 7 is a tropia cross section which accompanied the flat surface containing the VI- VI line of a view 6, and was 
turned off. 

An octavus view is a plan showing the fourth operation gestalt of this invention which consists of two pairs of MMRI- 
E subunits (MMRI-4E). 

A view 9 is a tropia cross section which accompanied the flat surface containing the VIII-VIII line of an octavus view, 
and was turned off. 

A view 10 is the micro photodiode retina transplant (MMRI-4) of a view 6. 

They are the isometric plot showing the thing which made the 3 inches silicon wafer fix on a 4 inches thicker silicon 
wafer in******,a plan, and an expansion inset. 

A view 1 1 is drawing showing the micro photodiode retina transplant (MMRI-4) of the view 6 transplanted to the 
desirable position of the bottom space of a retina. 

A view 12 is drawing showing the micro photodiode retina transplant (MMRI-4) of the view 6 transplanted to other 
positions of the nerve fiber layer of a retina. 

A view 13 is a plan of the fifth operation gestalt of the micro photodiode transplant of this invention (MMRI-IPV). 
A view 14 is a cross section which accompanied the flat surface containing the X-X line of a view 13, and was turned 
off. 

A view 15 is a plan of the sixth operation gestalt of the micro photodiode transplant of this invention (MMRI-IPIR). 
A view 16 is a cross section which accompanied the flat surface containing the XII-VII line of a view 15, and was 
turned off. 

A view 17 is a plan of the seventh operation gestalt of the micro photodiode transplant of this invention (MMRI- 
IPVIR-A). 

A view 18 is a cross section which accompanied the flat surface containing the XIV-XIV line of a view 17, and was 
turned off. 

A view 19 is a plan of the eighth operation gestalt of the micro photodiode transplant of this invention. 

A view 20 is a cross section which accompanied the flat surface containing the XVI-XVI line of a view 19, and was 

turned off. 

A view 21 is a cross section of a retina showing the state where the micro photodiode transplant of a view 17 is in the 
desirable position of the bottom space of a retina, and those electrodes were inserted into the sub-layer B of an inner 
vine-like layer, and Sub-layer A. 

A view 22 is a cross section of a retina showing the state where some which reversed the polarity of the micro 
photodiode transplant of a view 17 are in the desirable position of the bottom space of a retina, and those electrodes 
were inserted into the sub-layer B of an inner vine-like layer, and Sub-layer A in the ninth operation gestalt of this 
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invention. 

A view 23 is the projection and the trace optical system (PTOS), the nerve net computer (NNC), and the common 
diagram showing an input stylus pad (ISP) which are the subsystem of the component of a corresponding image 
formation retina stimulus system (AIRES). Q-SEMCPs is shown in the state where it was transplanted into the eye. 
A view 24 is drawing showing the outline of the PTOS element constituted as a glasses head set, and its optical system. 

A view 25 is drawing showing the AIRES structure-of-a-system element which consists of PTOS, and NNC and ISP. 
A view 26 is a plan of a large-sized wafer including the ninth operation form ("MMRI-OPSISTER-D") of the 
transplant of this invention (a detailed decomposition inset is included). 

■ 

The 27th A-E view is a **** cross section which accompanied the flat surface containing the XXVI-XXVI line of the 
view 26 showing the manufacturing process of MMRI-OPSISTER-D of a view 26, and was turned off. 
A view 28 is drawing showing the MMRI-OPSISTER-D element which was used for the small chip which has a 
slanting edge, and was transplanted in the bottom space of a retina. 

Detailed explanation of an operation form desirable at present If it is in 1 desirable operation form (view 2 [ one to ]) of 
this invention, each micro photodiode transplant (106) is built as a flat cube element (henceforth referred to as MMRI) 
which held the single 2 side micro photodiode. if it is in this desirable operation form - every - MMRI (106) is the 
unit which had a nothing and detailed size and became independent physically about the configuration of a flat cube 
where the angle and the edge were rounded off It can function as PiN or a NiP element, corresponding [ that any of 
MMRIs (106) by the side of the two sensitization, i.e., P-, or N- (107a) (107b) are visible and/or ] to whether it is 
stimulated by infrared light (108). The layer of MMRI (106) is a P electrode (110) preferably built with P-doped 
polysilicon towards a soffit from a upper limit. The multilayer dielectric filter which lets only the light (400nm - 
740nm) pass to the following P+ layer (112) (122), The gold for establishing electric contact between a layer (1 10) and 
(112), aluminum, The contact pad built with either or all the compounds of titanium and chromium (114), P+ layer 
(1 12) and the peculiar layer automatically formed between N- type silicon substrates (128) (126), N+ layer (118), the 
multilayer dielectric filter which lets only infrared light (740nm - 900nm) pass to N+ layer (118) (124), The gold for 
establishing the electric contact between the layers of the last which is N electrode (116) built with N-doped 
polysilicon as preferably as N+ layer (118), The contact pad (120) built with either or all the compounds of aluminum, 
titanium, and chromium is included. 

Although P electrode (1 10) and N electrode (116) show all the front faces of MMRI (106) as a wrap thing, if a view 2 
[ one to ] is in a different operation gestalt, P electrode (1 10) can cover the part by the side of P- by the side of 
sensitization (17a), and N electrode (1 16) can also make a wrap thing the part by the side of N- by the side of 
sensitization (107b). Let these portions be the ranges between 0.1% or 99.9%. It is because concentration of the current 
with which the wrap purpose is partially generated by MMRI (106) in P electrode (110) and N electrode (116) is 
enabled. Moreover, as similarly shown in a view 2 [ one to ], the width of face and depth of MMRI (106) are the same 
size, it is for 5 micrometers and 100 micrometers, and height is width of face and 25% of depth, and 50%. however, 
that MMRI (106) also makes width of face and depth small to about 1 micrometer if it is in other operation gestalten, 
or about 2000 micrometers - it can also enlarge and, as for width of face and depth, it is good not to be the same size 
Moreover, the height of MMRI can be set as for width of face and 1% of depth, and 500%. Preferably, N- type silicon 
substrate (128) of MMRI shows 2000 ohms /of ohmic resistance values of 2 cm from 50. However, if it is in other 
operation gestalten, it is N- type silicon substrate (128) of MMRI. 

** and 1 ohm/cm2 The ohmic resistance value between 2 can be taken a 100000 ohms [/cm ] shell. The desirable 
design current output of each MMRI (106) is 1 or about 5000 nAs according to incidence lighting (108). However, the 
range of O.OlnA to 200000nA(s) may be suitable. 

If it is in the second operation gestalt (MMRI-E) (view 4 [ three to ]) of this invention, the polysilicon contest layer 1 10 
is pinched between the multilayer dielectric visible light-filter layer 122 and the P+ layer 1 12, the polysilicon contest 
layer 1 16 is pinched between the multilayer dielectric IR filter layer 124 and the N+ layer 124, and MMRIs of a view 2 
[ one to ] is made and built. The contact pads 1 14 and 120 of the aluminum of a view 2 [ one to ] are unnecessary with 
this operation gestalt. With this operation gestalt, the retinal cell which adjoins MMRI-Es instead of a retinal cell on 
MMRI-Es is mainly stimulated. This second operation gestalt is used for the patient by whom induction is done a 
visual sense being [ way ] better and stimulating a flank rather than it stimulates a upper limit. Tunica-propria [ which 
is the remaining layers ] 126, and N- type silicon-substrate layer 128 side, and P- side 107, and N- side 107b does not 
change. 

A or L of a view 5 shows the manufacturing process of desirable MMRIs. the - as shown in 5 A view, a 200 or 3" 
suspension region of 400 ohm-cm 1-0-0N- type silicon wafer (140) is made thin to 8 micrometers, next oxide bonding 
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of width of face of 0.4" or the 0.5" silicon retaining ring (built so that the i.d. taper of 30 to 40 degrees may be shown 
by chemical etching and the channel stopping method) is carried out to a target wafer (140) the -- as shown in 5B view, 
at one side of a wafer (1 40), the ion implantation of the P+ layer (144) is carried out by Fukashi who is 0.2 
micrometers The mask of the opposite side is carried out so that placing may not be performed. As shown in the 5th C 
view, a wafer (140) is **********(ed) and ion implantation is carried out by Fukashi whose N+ layer (146) is 0.2 
micrometers in the second side. The mask of the first P+ side is carried out so that placing may not be performed. 
As shown in the 5th D view, both P+ (144) and N+ (146) layers are driven with heat by Fukashi (0.5 micrometers or 
0.6 micrometers), the - although multilayer formation of TiO two-layer and the KUUOTSU layer is carried out by 
turns by vacuum evaporationo and it lets the light of 400 to 740 nm pass to P+ side (144) as shown in 5E view, the 
infrared light which is 740 to 900 nm generates the interference filter (148) to prevent The thickness of the sum total of 
this dielectric layer (148) is about 3.50 or 5 micrometers, the -- although a ************** n+ side (146) is exposed 
for a wafer, multilayer formation of TiO two-layer and the KUUOTSU layer is carried out by turns by vacuum 
evaporationo and it lets the infrared light of 740 to 900 nm pass as shown in 5F view, the light which is 400 to 740 nm 
generates the interference filter (150) to prevent The thickness of the sum total of this dielectric layer (150) is about 
two to 3 micrometer, the - in 5G view, spin-on of the photoresist is carried out and the both sides of a wafer (140) 
carry out patterning ~ having ~ an interference film (148 and 150) - penetrating - P+ layer (144) and N+ layer (146) 
the 8micrometerx8micrometer contact hole (152) attained until is formed A contact hole is formed in the shape of 
[ square ] a grid at intervals of 50 micrometers. As shown in the 5thH view, the vacuum evaporationo of the aluminum 
(154) is carried out to the both sides of a wafer (140). In these 51 views, spin-on of the photoresist is carried out, and 
patterning of the both sides of a wafer (140) is carried out, and the contact pad of 12micrometerxl2micrometer 
aluminum is formed on all the contact holes that are 8micrometerx8micrometer, and it continues, and is driven with 
heat into aluminum, the - the low voltage which used plasma auxiliary in 5J view ~ CVD ~ the interference filter 
(148) top by the side of P+ of a wafer (140) -- P+ silicon (156) ™ 0.2 micrometers ~ or 0.5-micrometer vacuum 
evaporationo is carried out and the electric contact to the contact pad (154) of aluminum is established at 250 degrees 
or 300 degrees C The mask of the opposite side of a wafer is carried out. the - the low voltage which used plasma 
auxiliary in 5K view ~ CVD - the interference filter (150) top by the side of N+ of a wafer (140) - N+ silicon (158) - 
0.2 micrometers - or 0.5-micrometer vacuum evaporationo is carried out and the electric contact to the contact pad 
(154) of aluminum is established at 250 degrees or 300 degrees C the ~ in 5L view, a 3 inch wafer is cut into a 
50micrometerx50micrometer square (160) by EKUSHIMA laser, and the alignment of the one contact pad is carried 
out to each ** of each square Finally it cleans, and washes and the collected square is MMRIs. These MMRIs(es) 
round off slightly the angle and edge where short-time ******** and the element sharpened in the glassware using 
ultrasonic energy. 

A view 7 [ six to ] shows the stratified fine structure 8 of the third operation gestalt of the artificial retina element of 
this invention. In order to distinguish from other operation gestalten of this invention, this operation gestalt is called 
MMRI-4 for convenience, and (8) shows it. MMRI-4(8) shows the configuration of the flat cube which the angle and 
the edge were rounded off and was built by the detailed size. This element consists of four micro photodiode subunits 
(10ax2 and 10bx2). Each micro photodiode subunit (10a or 10b) of MMRI-4(8) serves as PiN or a NiP element by any 
of the sensitization side are turned to light (12). For example, as shown in a view 7, since P+ tab (14) faces the incident 
light (12), a front left micro photodiode (10a) acts as a PiN subunit. On the contrary, since N+ tab (18) faces the 
incident light (12), a front right micro photodiode (10b) acts as a NiP subunit. It will be understood easily that the N+ 
tab (18) comes to face an incident light, therefore, as for **** Japanese common chestnut ****** and a micro 
photodiode subunit (10a), acts MMRI-4(8) as a NiP element. Similarly, a ************** case> t h e p + ta b ( 14 ) comes 
to face an incident light, therefore a micro photodiode subunit (10b) acts as a PiN element. 

In a view 7 [ six to ], MMRI-4(8) is positive [ four ] (P) in a fundamental form further on four P+ tab (14) sides by the 
side of the upper limit of MMRI-4(8), and a soffit. 

It turns out that the electrode (13) is arranged (it is cautious of the structure of the soffit of two back micro photodiode 
subunits not being in sight in a view 7). Preferably, these P electrodes (13) are built with P doped polysilicon, and are 
generated by CVD, and vacuum evaporationo is carried out on the interior angle section of P+ tab (14). Between P 
electrode (13) and P+ tab (14), the layer (14a) of the gold which acts as an obstruction which promotes adhesion and 
blocks light again, titanium, or chromium is arranged. MMRI-4(8) 

The electrode (16) of ** and four N+ tabs (four negative (N arranged on 18)) is included. Preferably, these N 
electrodes ( 1 6) are built with N doped polysilicon, and are generated by CVD, and vacuum evaporationo is carried out 
on the interior angle section of N+ tab (18). Between N electrode (16) and N+ tab (18), the layer (14a) of the gold 
which acts as an obstruction which promotes adhesion and blocks light again, titanium, or chromium is arranged. 
Or P electrode (13) and N electrode (16) can also be built with the suitable arbitrary material which conducts current. 
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Although arbitrary combination or compounds of gold, chromium, aluminum, iridium and platinum, or such material 
are contained as this kind of an electrical conducting material, it is not limited to them. P electrode (13) and N 
electrode (16) can cover the arbitrary portions between 01% to 99.9% of the front faces of each P+ tab (14) or N+ tab 
(18). A filter layer (20) is arranged at the portion of P+ tab (14) which is not covered by P electrode (13). 
Preferably, these filter layers (20) are built with multilayer dielectric coating, and let only the light (400nm or 740nm) 
pass to P+ tab (14) front face. A filter layer (22) is arranged at the portion of N+ tab (18) which is not covered by N 
electrode (16). Similarly these filter layers (22) are preferably built with multilayer dielectric coating, and let only 
infrared light (740nm or 900nm) pass to N+ tab (18) front face. The tunica propria (15) is automatically formed in the 
bottom of each P+ tab (14) between P+ tab (14) and N- type silicon substrate (25). N+ tab layer (18) generates by 
performing the ion implantation of additional N- type Lynn into N- type silicon substrate (25). The channel stop (24) 
for separating the subunit of a micro photodiode mutually electrically is generated by the ion implantation of P- type 
boron around each MMRI-4 subunit (10ax2, 10bx2). A channel stop material (24) outside is surrounded by N- type 
silicon substrate (25b). 

If it is in the operation gestalt of this invention shown in a view 7 [ six to ], the width of face and depth of MMRI-4(8) 
are the same size, and are for 10 or 50 microns. Moreover, height is 25% of the size of width of face and depth, and 
50%. a contact pad -- the configuration of a flat cube -- MMRI- the time of 4 (8) being transplanted into the bottom 
space of a retina -- MMRI- either by the side of two flat sensitization of 4 (8) can be turned to an incident light (12) in 
preference MMRI-4s (8) is depth and can also build greatly building width of face small to about 1 micron to about 
1 000 microns. Moreover, depth does not need to be the same as width of face. Furthermore, the height of MMRI-4 can 
be made into width of face and 1 % of depth, and 500%. 

If it is in the operation gestalt of a view 7 [ six to ], the N type substrate (25 and 25b) of MMRI-4 has an ohmic 
resistance value between 50 and 2000 ohm-cm2. However, the N type substrate (1 5 and 25b) of MMRI-4 can have an 
ohmic resistance value between 1 ohm-cm2 and 100000 ohm-cm2. Each MMRI-4 subunit micro photodiode (10a or 
10b) 

The desirable design value 0 f ********** is 1 or about 5000 nAs according to incidence lighting (12). However, also 
let the range of 0.01 nA to 200000nA(s) be a suitable value. MMRI-4(8) can correct electric generating power greatly 
or small by changing each area of P electrode (13) to each area of P+ tab (14) and N+ tab (18), and/or N electrode (16). 

An octavus -9 view shows the stratified fine structure of the fourth operation gestalt of the artificial retina element of 
this invention. In order to distinguish from other operation gestalten of this invention, this operation gestalt is called 
MMRI-4E for convenience, and (8a) shows it. MMRI-4E (8a) shows the configuration of the flat cube which the angle 
and the edge were rounded off and was built by the detailed size. This element consists of four micro photodiode 
subunits (10ax2 and 10bx2). Each micro photodiode subunit (10a or 10b) of MMRI-4E (8a) serves as PiN or a NiP 
element by any of the sensitization side are turned to light (12). For example, as shown in a view 9, since P+ tab (14) 
faces the incident light (12), a front left micro photodiode (10a) acts as a PiN subunit. On the contrary, since N+ tab 
(18) faces the incident light (12), a front right micro photodiode (10b) acts as a NiP subunit. It will be easily 
understood for **** Japanese common chestnut ****** and a micro photodiode subunit (10a) in MMRI-4E (8a) that 
the N+ tab (18) comes to face an incident light, therefore acts as a NiP element. Similarly, a ************** case, the 
P+ tab (14) comes to face an incident light, therefore a micro photodiode subunit (10b) acts as a PiN element. 
In an octavus -9 view, it is MMRI-4E (8a) further. In a fundamental form, it turns out that four transparent positive (P) 
electrodes (13) are arranged on four P+ tab (14) sides by the side of the upper limit of MMRI-4E (8a), and a soffit (it is 
cautious of the structure of the soffit of two back micro photodiode subunits not being in sight in a view 9). Preferably, 
these transparence P electrodes (13) are built with P doped polysilicon, and are generated by CVD, and vacuum 
evaporationo is carried out on P+ tab (14). MMRI-4E (8a) - moreover, four transparent negative (N) electrodes (16) 
arranged on four N+ tabs (1 8) are included Preferably, these transparent N electrodes (16) are built with N doped 
polysilicon, and are generated by CVD, and vacuum evaporationo is carried out on the interior angle section of N+ tab 
(18). 

Or it can also build with the suitable arbitrary material which the vacuum evaporationo of P electrode (13) and the N 
electrode (16) can be carried out to a thin transparent layer, and conducts current again. Although arbitrary 
combination or compounds of gold, chromium, aluminum, iridium and platinum, or such material are contained as this 
kind of an electrical conducting material, it is not limited to them. 

A filter layer (20) is arranged on P electrode (13). These filter layers (20) are preferably built with multilayer dielectric 
coating, and it transparence P electrode (13) Passes through them, and also lets only the light (400nm or 740nm) pass 
to P+ tab (14) front face. A filter layer (22) is arranged on N electrode (16). Similarly these filter layers (22) are 
preferably built with multilayer dielectric coating, and it transparent N electrode (16) Passes through them, and also 
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they let only infrared light (740nm or 900nm) pass to N+ tab (18) front face. The tunica propria (15) is automatically 
formed in the bottom of each P+ tab (14) between P+ tab (14) and N- type silicon substrate (25). N+ tab layer (18) 
generates by performing the ion implantation of additional N- type Lynn into N- type silicon substrate (25). The 
channel stop (24) for separating the subunit of a micro photodiode mutually electrically is generated by the ion 
implantation of P- type boron around each MMRI-4E subunit (10ax2, 10bx2). A channel stop material (24) outside is 
surrounded by N- type silicon substrate (25b). 

If it is in the operation gestalt of this invention shown in an octavus -9 view, the width of face and depth of MMRI-4E 
(8a) are the same size, and are for 10 or 50 microns. Moreover, height is 25% of the size of width of face and depth, 
and 50%. a contact pad - with the configuration of a flat cube, when MMRI-4E (8a) is transplanted into the bottom 
space of a retina, either by the side of two flat sensitization of MMRI-4E (8a) can be turned to an incident light (12) in 
preference MMRI-4Es (8a) is depth, and can also build greatly building width of face small to about 1 micron to about 
1000 microns. Moreover, depth does not need to be the same as width of face. Furthermore, the height of MMRI-4E 
can be made into width of face and 1% of depth, and 500%. If it is in the operation gestalt of octavus-9 view, the N 
type substrate (25 and 25b) of MMRI-4E has an ohmic resistance value between 50 and 2000 ohm-cm2. However, the 
N type substrate (15 and 25b) of MMRI-4E can have an ohmic resistance value between 1 ohm-cm2 and 100000 ohm- 
cm2. 

The desirable design value of the current output of each MMRI-4E subunit micro photodiode (10a or 10b) is 1 or about 
5000 nAs according to incidence lighting (12). However, also let the range of 0.01 nA to 200000nA(s) be a suitable 
value. MMRI-4E (8a) can correct electric generating power greatly or small by changing each thickness, therefore 
transparency of P electrode (13) and/or N electrode (16). 

A view 10 and the inset of the 10th view are drawings explaining manufacture of desirable MMRI-4s (8). The first- 
stage story of manufacture of MMRI-4s begins from N type 1-0-0 silicon wafer with a thickness of 8 microns for the 
diameter of 3 inches. This wafer (30) fixes the circumference to a 4 inch wafer (34) with a thickness of about 500 
microns using the pin (32) of titanium. As shown in the inset of a view 10, they are two or more N. - The group (8) of 
the island of the square of type is surrounding N- type substrate (25b) by the ion implantation of both sides to P- type 
boron channel stop (24). 

Shell separation is carried out and, finally MMRI-4s comes. Channel stop (24) 

it drives with heat so that it may pass along ** and the whole thickness of a wafer (30) with a diameter of 3 inches ~ 
having - island (of each square - the column of four squares of N- type silicon wafer (25) is divided into every 8) 
Each ** is 1 1 microns and the column (25) of each square is separated from the column (25) of the square which the 
same MMRI-4(8) adjoins by 1 -micron P- type channel stop (24). Each ** of a square island (8) is 21 microns including 
the channel stop (24) obtained as a result. The island (8) of these squares is mutually separated by 1 -micron N- type 
silicon substrate (25b). By EKUSHIMA laser, the hole (36) of alignment can open through a 3 inch wafer (30). By 
these holes (36), the alignment of a manufacture mask becomes easy from any [ of a 3 inch wafer (30) ] side. 
P+ tab (14) shown in a view 7 is N about the ion of P- type boron. - A himself is devoted into the column (25) of the 
square of type, and it is generated by carrying out thermal diffusion. Two P+ tabs (14) are formed in each ** of the 
island (8) of the square of MMRI-4, and it is arranged mutually at a vertical angle. Between N type silicon substrates, 
the tunica propria (15) is automatically formed as P+ tab (14) of a square column (25). N+ tab (18) is additional N. - It 
is generated by driving in the ion of Lynn of type into the column (25) of the square of N- type silicon substrate from a 
P+ tab (14) and opposite side, and carrying out thermal diffusion. Gold, After making it act as an obstruction which is 
made to carry out the vacuum evaporationo of the layer (14a) of chromium or titanium, promotes adhesion, and blocks 
light again in the interior angle section of all P+ tabs (14) and N+ tabs (18), The vacuum evaporationo of a wrap P- 
doped polysilicon electrode (13) and the N-doped polysilicon electrode (16) is carried out for each on P+ tab (14) and 
N+ tab (18) in P+ tab (14) and 10% of N+ tab (18) front face. Although the 3 inch wafer (30) of a view 10 is still being 
fixed on the 4 inches support wafer (34) Here, the vacuum evaporationo of the multilayer dielectric coating (22) to 
which it is moved to a vacuum deposition chamber, the vacuum evaporationo of the multilayer dielectric coating (20) 
which carries out the band pass of the light (400 to 740 nm) on P+ tab (14) within this chamber is carried out, and the 
band pass of the infrared light is carried out on N+ tab (1 8) is carried out. 

Next, a 3 inch wafer (30) is ****K*****(ed) and it is re-fixed on a 4 inch support wafer. Again, after carrying out the 
vacuum evaporationo of the glue line and the optical block layer (14a) of gold, chromium, or titanium, the vacuum 
evaporationo of the multilayer dielectric coating (22) which carries out the band pass of the infrared light (740 to 900 
nm) to multilayer dielectric coating (20) which carries out the band pass of the light (400 to 740 nm) on P+ tab (14) 
and N+ tab (18), respectively is carried out. 

As shown in a view 10, the final 3 inch wafer (30) with which the island (8) of the square of MMRI-4 was built is 
removed from a 4 inch support wafer (34) here. Next, a 3 inch wafer (30) re-pastes a 4 inch wafer (34) with water and 
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soluble adhesives. In order to separate the island (8) of MMRI-4 mutually, EKUSHIMA laser is used and the lobation 
of X and the direction of Y is built. 

However, the island (8) of MMRI has still been pasted up on the support wafer (34) with adhesives. Next, a wafer 
assembly (30 and 34) is put in into a water solvent, and adhesion is dissolved. The island (8) of the square of MMRI is 
collected, washed and dried from an aquosity solution using a standard filtration process. Ultrasonic energy is used for 
the island (8) of collected MMRI-4, and it is short-time ************** in a glassware. This angle and edge where it 
stirred and MMRI-4s (8) sharpened according to the process are rounded off slightly. The last element which might be 
shown in MMRI-4s (8) of a view 7 is washed again, are collected, are sterilized, and in order to transplant into an eye 
further, they are put in into the basis of a semisolid with living body compatibility, or a liquid. 
A view 1 1 shows MMRI-4s (8) transplanted to the desirable monolayer position in the bottom space of a retina (82). 
Each position of many layers of the eye from the inside of the eye in the Stella lentis hyaloidea to the outside of an eye 
is shown in drawing. That is, these are all put together and an entoretina layer (66) consists of a vine-like layer outside 
internal boundary film (50), nerve fiber layer (52), stratum-gangliosum (54), and inner vine-like layer (56) inner-core 
layer (58) (60), outer core stratum compactum (62), and a photoreception layer (64). It is arranged between MMRI-4s 
(the retinal pigment epithelium (68) from which 8) constitutes an entoretina layer (66) and an outside retina layer (72), 
and Bruch's membrane (70). There are a choroid (76) which has a choroid capillary board (72) and the choroid 
vaacolature (74), and a sdera (80, which constta.es o Ul side covering of an eye in the exterior of an outside rehna .a y er 

A view 12 shows MMRI-4s (8) in the position of other operation gestalten arranged near the nerve fiber layer (52) on 
the internal boundary film front face (50) of a retina. In this position, MMRI-4s (8) is embedded into the sheet (44) of 
living body compatibility by flexibility. This sheet can expose both the flat sensitization side of each MMRI-4s (8). 
Although induction of the artificial visual sense is carried out even if it stimulates a retina nerve fiber layer (52) 
electrically through an internal boundary film front face (50) by MMRI-4s (8), the quality of the image generated is not 
so good as what stimulates a retina and is formed from the bottom space of a retina (82) shown in a view 1 1 . Each 
position of many layers of the eye from the inside of the eye in the Stella lentis hyaloidea to the outside of an eye is 
shown in the view 12. That is, these are all put together and an entoretina layer (66) consists of a vine-like layer outside 
internal boundary film (50), nerve fiber layer (52), stratum-gangliosum (54), and inner vine-like layer (56) inner-core 
layer (58) (60), outer core stratum compactum (62), and a photoreception layer (64). A retinal pigment epithelium (68) 
and Bruch's membrane (70) constitutes an outside retina layer (72). There are a choroid (76) which has a choroid 
capillary board (72) and the choroid vasculature (74), and a sclera (80) which constitutes outside covering of an eye in 
the exterior of an outside retina layer (72). 

if it is in other operation gestalten of the MMRI component of this invention as shown in a view 16 [ 13 to ] « every - 
both two dielectric filter layers embedded into MMRI are visible light-transmission types (210 222), or a pigeon also 
boils them again and they are IR light-transmission types (310 322) Instead of using contest polysilicon for these 
electrodes, the electrode of these elements (202, 204, 302, 304) is built with gold, and vacuum evaporationo is carried 
out by the standard "wafer bumping" method of the industry. However, aluminum or platinum can also be used instead 
of gold. Each electrode is formed in the letter structure of a salient pasted up on an aluminum contact pad (214, 224, 
314, 324) of this. Next, all the front faces of each golden salient electrode (202, 204, 302, 304) are being worn only' 
except for the tip section by the insulating layer (208, 226, 308, 326) of diacid-ized silicon or a silicon nitride. The 
height of a salient electrode is made higher than an opposite side at one side of an element, and is set to 1 micrometer 
or 195 micrometers by the 5-micrometer or 200-micrometer, and low side (204 304) by the high side (202 302). Thus, 
if built, the element of these each will form two groups. That is, it is an element ("MMRI-IPV") reacted to the light 
shown by (1) and (200). It is HPE (302) to a positive side (305b) at the element ("MMRI-IPIR") to which a high salient 
electrode (HPE) (202) reacts to the (negative N) side (205b) at the thing by which a low salient electrode (LPE) (204) 
comes to the (positive P) side (205a) again, and IR light shown by (2) and (300). 
LPE (304) comes to ** and a negative side (305a). 

As shown in a view 18 [ 17 to ], these two units (200), i.e., MMRI-IPV, and MMRI-IPIR (300) can also be existed as a 
combination unit (MMRI-IPVIR-A) which consists of one MMRI-IPV (200) and one MMRI-IPIR (300) as shown in 
(400). The same direction is pointed out to HPE (202) of MMRI-IPV (200), and HPE (302) of MMRI-IPIR (300) at 
one side of MMRI-IPVIR-A. The same direction opposite to HPE (202 302) is pointed out also to LPE (204) of 
MMRI-IPV (200), and LPE (304) of MMRI-IPIR (300) by the opposite side of MMRI-IPVIR-A. 
As shown in a view 21, MMRI-IPVIR-A (400) is arranged in the bottom space of a retina (82), and it is used in order 
to stimulate the retina used as the layer in which a photoreception layer denaturalizes completely and the bipolar 
stratum compactum (58a) or an inner vine-like layer (56) adjoins the bottom space of a retina (82). The inner vine-like 
layer of "the channel of light" known as **** "B" (56b), Since it is distant from the bottom space of a retina (82) as 
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compared with the shape's of an inner vine of "an illegal channel" known as **** "A" (56a), a HPE electrode (202 
302) Coming to contact alternatively the synapse of "the channel of light" in **** "B" (56b), LPEs (204 304) comes to 
contact alternatively the synapse of "the illegal channel" in **** "A" (56a). By such composition, a stimulus of the 
light depolarizes alternatively, as negative current is generated by HPE (202), the optical channel in a sub-layer "B" is 
activated, and a stimulus of IR light carries out hyperpolarization alternatively, and it becomes possible to inhibit the 
optical channel in **** "B" by it, as positive current is generated by HPE (302). As a stimulus of IR light depolarizes 
alternatively and negative current is generated by LPE (304), the illegal channel in **** "A" is activated, and a 
stimulus of the light carries out hyperpolarization alternatively, and this composition enables it to inhibit the illegal 
channel in **** "A" by it, as positive current is generated by LPE (204) again. 

If it is in other 1 operation gestalten as shown in the 12th and 22 view, MMRI-4(8) and the transplant called for 
convenience reversed-polarity MMRI-IPVIR-A, and MMRI-IPVIR-ARs (8c) are embedded into the sheet (44) of the 
living body compatibility to which the electrode side of an element can be exposed. 

As shown in a view 12, the sheet (44) with which MMRI-4(8) was embedded is placed on the internal boundary film 
front face (50) of a retina from a vitreous-humour side. MMRI-4s (8) will stimulate the nerve fiber layer (52) and/or 
ganglion cell (54) of a retina from this position. 

As shown in a view 22, in MMRI-IPVIR-ARs (8c), those electrodes penetrate a nerve fiber (52) and the fiber 
paragraph stratum compactum (54), enter in the field of the optical channel layer (56b) of the sub-layer "B" of an inner 
vine-like layer (56), and the illegal channel layer (56a) of a sub-layer (A), stimulate these layers alternatively, and carry 
out induction of the visual feeling. The reversed polarity of MMRI-IPVIR-ARs (8c) at the time of comparing with 
MMRI-IPVIR-As (400) of a view 2 1 is a sub-layer "A" (56a). 

the effect of IR luminous stimulus which depolarizes the illegal channel of a sub-layer "A" (56a) (activation) is 
maintained carrying out hyperpolarization (suppression) of the effect of the visible luminous stimulus which 
depolarizes the optical channel of a sub-layer "B" (56b) while carrying out hyperpolarization (suppression) of the **** 
channel (activation), and the optical channel of a sub-layer "B" (56b) - it is required for a sake Change, i.e., the 
hyperpolarization, and depolarization of polarization do not exert the same effect as the effect in Sub-layer B and area 
A of IPL on residual photoreceptor cells in the bottom space of a retina, the bottom space of a retina ~ in a 
hyperpolarization stimulus, the feeling of light is generated to residual photoreceptor cells, and ****** and a 
depolarization stimulus generate illegal feeling to residual photoreceptor cells 

Although a view 14 [ 13 to ] shows the fifth operation gestalt of this invention, this is called "MMRI-IPV for 
convenience, has a detailed size, and is shown by (200). MMRI-IPV (200) is the unit which became independent 
physically, and has the stratified fine structure as shown in a view 14. At this operation gestalt, MMRI-IPV (200) 
shows the configuration which is the flat cube with which the angle and the edge were rounded off, and is a negative 
high salient electrode ("HPE") (202) and the negative low salient electrode (LPE") which is positive electrically (204) 
electrically. 

It ****. According to which [ by the side of the two sensitization, i.e., P, and N (205a) (205b) ] is stimulated by the 
light (206), MMRI-IPV (200) functions as PiN or a NiP element, when stimulating the entoretina. MMRI-IPV (200) 
contains the following layers towards a soffit from a upper limit. That is, it is the negative HPE electrode (202) 
preferably built with gold. The nose of cam of a HPE electrode (202) is removed, and it is a wrap Si02 about the N 
side (205b). Insulating layer (208), The multilayer dielectric filter which lets only the light (400nm - 740nm) pass 
(210), The gold for establishing electric contact between N+ layer (212), and negative HPE (202) and N+ layer (212), 
The contact pad built with either aluminum, titanium and chromium and its compound (214), The tunica propria 
automatically formed between N- type silicon-substrate layer (2 1 6), N- type silicon-substrate layer (2 1 6), and the 
following P+ layer (220) (218), The multilayer dielectric filter which lets only the light (400nm - 740nm) pass (222), It 
is the contact pad (224) built with either the gold for establishing electric contact of a positive low salient electrode 
(LPE) (204) electrically with P+ layer (220), aluminum, titanium and chromium and its compound. The insulating 
layer (226) of Si02 removes the nose of cam of a LPE electrode (204), and is a wrap about the P side (205a). 
Although a view 16 [ 15 to ] shows the sixth operation form of this invention, this is called "MMRI-IPIR for 
convenience, has a detailed size, and is shown by (300). Like illustration, MMRI-IPIR (300) is the unit which became 
independent physically, and has the stratified fine structure [ as ] shown in a view 1 6. With this operation form, 
MMRI-IPIR (300) shows the configuration which is the flat cube with which the angle and the edge were rounded off, 
and has electrically a positive high salient electrode ("HPE") (302) and the positive low salient electrode (LPE") which 
is negative electrically (304). According to which [ by the side of the two sensitization, i.e., N, and P (305a) (305b) ] is 
stimulated by infrared light (306), MMRI-IPIR (300) functions as PiN or a NiP element, when stimulating an inner 
retina. MMRI-IPIR (300) contains the following layers towards a soffit from a upper limit. That is, it is the positive 
HPE electrode (302) preferably built with gold. The nose of cam of a HPE electrode (302) is removed, the P side 
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(305b) The insulating layer of a wrap Si02 (308), The multilayer dielectric filter which lets only IR light (740nm - 
900nm) pass (310), The gold for establishing electric contact between P+ layer (312), and positive HPE (302) and P+ 
layer (312), The contact pad built with either aluminum, titanium and chromium and its compound (314), The peculiar 
layer (3 1 8) automatically formed between P+ layer (320) and the following N- type silicon-substrate layer (3 1 6) N+ 
layer (320), IR light (740nm - 900nm) 

It is the contact pad (324) built with either the gold for establishing electric contact of a negative low salient electrode 
(LPE) (304) electrically with the multilayer dielectric filter (322) and N+ layer (320) which let a chisel pass, 
aluminum, titanium and chromium and its compound. Si02 An insulating layer (326) removes the nose of cam of a 
LPE electrode (304), and is a wrap about the N side (305a). 

Although a view 18 [ 17 to ] shows the seventh operation form of this invention, this is called "MMRI-IPVIR A for 
convenience, has a detailed size, and is shown by 400. This consists of one MMRI-IPV (200) and one MMRI-IPIR 
(300) which were separated in the layer (350) of a channel block. The stratified fine structure of a MMRI-IPV 
component (200) is shown in the left-hand side of drawing, and this is explained first. MMRI-IPV (200) shows the 
configuration of the half of a flat cube where the angle and the edge were rounded off, and is a negative high salient 
electrode ("HPE") (202) electrically. 

And it has a positive low salient electrode (LPE") (204) electrically. MMRI-IPV (200) contains the following layers 
towards a soffit from a upper limit. That is, it is the negative HPE electrode (202) preferably built with gold. The nose 
of cam of a HPE electrode (202) is removed, the N side (205b) The insulating layer of a wrap Si02 (208), The 
multilayer dielectric filter which lets only the light (400nm - 740nm) pass (210), The gold for establishing electric 
contact between N+ layer (212), and negative HPE (202) and N+ layer (212), The contact pad built with either 
aluminum, titanium and chromium and its compound (214), N- type silicon-substrate layer (216), the peculiar layer 
automatically formed between N- type silicon-substrate layer (216) and the following P+ layer (220) (218), It is [ the 
multilayer dielectric filter (222) and P+ layer (220) which let only the light (400nm - 740nm) pass, and 1 a positive low 
salient electrode (LPE) (204) electrically. 

It is the contact pad (224) built with either the gold for establishing ** electric contact, aluminum, titanium and 
chromium and its compound. The insulating layer (226) of Si02 removes the nose of cam of a LPE electrode (204), 
and is a wrap about the P side (205a). The stratified fine structure of the MMRI-IPIR component (300) of MMRI- ' 
IPVIR-A (400) is shown in the right-hand side of drawing, and this is explained below, the configuration of the half of 
a flat cube where, as for MMRI-IPIR (300), the angle and the edge were rounded off - being shown - electric - a 
positive high salient electrode ("HPE") (302) - and it has a negative low salient electrode (LPE") (304) electrically 
MMRI-IPIR (300) contains the following layers towards a soffit from a upper limit. That is, it is the positive HPE 
electrode (302) preferably built with gold. The nose of cam of a HPE electrode (302) is removed, and it is a wrap Si02 
about the P side (305b). Insulating layer (308), The multilayer dielectric filter which lets only IR light (740nm - 
900nm) pass (310), The gold for establishing electric contact between P+ layer (312), and positive HPE (302) and P+ 
layer (312), The contact pad built with either aluminum, titanium and chromium and its compound (314), The peculiar 
layer automatically formed between P+ layer (320) and the following N- type silicon-substrate layer (3 16) (318), N+ 
layer (320), the multilayer dielectric filter which lets only IR light (740nm - 900nm) pass (322), It is the contact pad 
(324) built with either the gold for establishing electric contact of a negative low salient electrode (LPE) (304) 
electrically with N+ layer (320), aluminum, titanium and chromium and its compound. Si02 An insulating layer (326) 
removes the nose of cam of a LPE electrode (304), and is a wrap about the N side (305a). 
Although a view 20 [ 19 to ] shows the eighth operation form of this invention, this is called "MMRI-IPVIR B for 
convenience, has a detailed size, and is shown by 400. This consists of one MMRI-IPV (200) and one MMRI-IPIR 
(300) which were separated in the layer (350) of a channel block. The stratified fine structure of a MMRI-IPV 
component (200) is shown in the left-hand side of drawing, and this is explained first. MMRI-IPV (200) shows the 
configuration of the half of a flat cube where the angle and the edge were rounded off, and is a negative high salient 
electrode ("HPE") (202) electrically. 

And it has a positive low salient electrode (LPE") (204) electrically. MMRI-IPV (200) contains the following layers 
towards a soffit from a upper limit. That is, it is the negative HPE electrode (202) preferably built with gold. The nose 
of cam of a HPE electrode (202) is removed, the N side (205b) The insulating layer of a wrap Si02 (208), The 
multilayer dielectric filter which lets only the light (400nm - 740nm) pass (210), The gold for establishing electric 
contact between N+ layer (212), and negative HPE (202) and N+ layer (212), The contact pad built with either 
aluminum, titanium and chromium and its compound (214), N- type silicon-substrate layer (216), the peculiar layer 
automatically formed between N- type silicon-substrate layer (216) and the following P+ layer (220) (218), The 
multilayer dielectric filter which lets only the light (400nm - 740nm) pass (222), It is the contact pad (224) built with 
either the gold for establishing electric contact of a positive low salient electrode (LPE) (204) electrically with P+ layer 
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(220), aluminum, titanium and chromium and its compound. The insulating layer (226) of Si02 removes the nose of 
cam of a LPE electrode (204), and is a wrap about the P side (205a). The stratified fine structure of the MMRI-IPIR 
component (300) of MMRHPVIR-B (500) is shown in the right-hand side of drawing, and this is explained below, the 
configuration of the half of a flat cube where, as for MMRI-IPIR (300), the angle and the edge were rounded off ~ 
being shown ~ electric ~ a positive high salient electrode ("HPE") (302) - and it has a negative low salient electrode 
(LPE") (304) electrically MMRI-IPIR (300) contains the following layers towards a soffit from a upper limit. That is, it 
is the positive HPE electrode (302) preferably built with gold. The nose of cam of a HPE electrode (302) is removed, 
the P side (305b) The insulating layer of a wrap Si02 (308), The multilayer dielectric filter which lets only IR light 
(740nm - 900nm) pass (3 1 0), The gold for establishing electric contact between P+ layer (312), and positive HPE (302) 
and P+ layer (312), The contact pad built with either aluminum, titanium and chromium and its compound (3 14), The 
peculiar layer automatically formed between P+ layer (320) and the following N- type silicon-substrate layer (3 16) 
(318), N+ layer (320), the multilayer dielectric filter which lets only IR light (740nm - 900nm) pass (322), It is the 
contact pad (324) built with either the gold for establishing electric contact of a negative low salient electrode (LPE) 
(304) electrically with N+ layer (320), aluminum, titanium and chromium and its compound. The insulating layer (326) 
of Si02 removes the nose of cam of a LPE electrode (304), and is a wrap about the N side (305a). 
A view 21 shows MMRI-IPVIR-As (400) transplanted to the desirable monolayer position in the bottom space of a 
retina (82). The high salient electrode (HPEs) (202) of the subtractive polarity which came out of a part for the light 
sensor of a micro photodiode stimulates the optical channel in the sub-layer B (56b) of an inner vine-like layer (IPL) 
(56). (For illegal detection) Excessive polar HPEs (302) which came out of a part for IR light sensor of a micro 
photodiode inhibits the optical channel in the sub-layer B (56b) of IPL (56). (For illegal detection) LPEs (304) of the 
subtractive polarity which came out of a part for IR light sensor of a micro photodiode stimulates the illegal channel in 
the sub-layer A (56a) of IPL (56). LPEs (204) of the hyperpolarization which came out of a part for the light sensor of 
a micro photodiode inhibits the illegal channel in the sub-layer A (56a) of IPL (56). Each position of many layers of 
the eye from the inside of the eye in a back pole to the outside of an eye is shown in drawing showing in graph the 
retina which denaturalized partially, namely, the inner vine-like layer (56) which consists of an internal boundary film 
(50), a nerve fiber layer (52), a ganglion-cell layer (54), a sub-layer b (56b), and a sub-layer a (56a) ~ and - partial - 
denaturation - it is an inner core layer (58a) the bottom MMRJ-IPVIR-A (400) ~ partial - denaturation - it is 
arranged the bottom between an inner retina layer (66a) and a retinal pigment epithelium (68) and Bruch's membrane 
( 7 °) **** and these layers are put together and an outside retina layer (72) is constituted. There are a choroid capillary 
board (74), a choroid (76), and a sclera (80) in the exterior of an outside retina layer (72). Or component MMRI-IPVs 
shown in a view 16 [ 13 to ] instead of and MMRI-IPIRs, or MMRI-IPVIR-Bs of a view 20 [ 19 to ] is also 
transplantable into the bottom space of a retina (82). [ MMRI-IPVIR-A (400) ] 

A view 22 shows MMRI-IPVIR-ARs (8c) of the ninth operation form of this invention arranged on the internal 
boundary film front face (50) of a retina, if it is in this operation form ~ MMRI-IPVIR-ARs (8c) ~ every - it is 
embedded into the sheet (44) of living body compatibility by the flexibility to which both front faces and projection 
electrodes with the optical activity of MMRI-IPVIR-ARs (8c) can be exposed The high salient electrode (HPEs) (302a) 
of the subtractive polarity in the opposite side of an IR sensitivity (for illegal detection) micro photodiode enters into 
the illegal channel in the sub-layer A (56a) of an inner vine-like layer (IPL) (56), and stimulates illegal feeling. 
Excessive polar HPEs (202a) in the opposite side for a light sensor of a micro photodiode is IPL (56). 
It enters into ****** A (56a), and an illegal channel is inhibited. The low salient electrode of the subtractive polarity in 
the opposite side for a light sensor of a micro photodiode (LPEs) 

(204a) enters into the sub-layer B (56b) of IPL (56), and stimulates an optical channel. Excessive polar LPEs (304a) in 
the opposite side for IR light sensor of a micro photodiode enters into the sub-layer B (56b) of IPL (56), and inhibits an 
optical channel. Each position of many layers of the eye from the inside of the eye in a back pole to the outside of an 
eye is shown in drawing showing in graph the retina which denaturalized partially, namely, the inner vine-like layer 
(56) which consists of an internal boundary film (50), a nerve fiber layer (52), a ganglion-cell layer (54), a sub-layer b 
(56b), and a sub-layer a (56a) ~ and - partial - denaturation - it is an inner core layer (58a) the bottom The inner 
retina layer (66a) which all of these layers were put together and denaturalized partially is constituted. A retinal 
pigment epithelium (68) and Bruch's membrane (70) is put together, and an outside retina layer (72) is constituted. 
There are a choroid capillary board (74), a choroid (76), and a sclera (80) in the exterior of an outside retina layer (72). 
If it is in the operation form of a subset, it is MMRI-IPVIR-ARs (8c). 

It can create as MMRI-IPIRs of opposite polarity which is MMRI-IPVs and the component of opposite polarity which 
are **********, and can also embed into the sheet (44) of living body compatibility by the flexibility to which both 
front faces and projection electrodes with the optical activity of MMRI-IPV of each opposite polarity and MMRI-IPIR 
of opposite polarity can be exposed. 
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A view 23 is an outline diagram of a corresponding image formation retina stimulus system (AIRES), and shows the 
projection which is the subsystem of the component and the trace optical system (PTOS) head set (94), the nerve net 
computer (NNC) (96), the image formation CCD camera (IMCCD) (100), and the input stylus pad (ISP). In the interior 
of PTOS (94), it is the pupil reaction trace CCD (PRTCCD). 

(98) And there is IR light / a light CRT display (IRVCRT) (92). MMRI-4s (8) is shown in the bottom space of a retina 
of an eye (90). During a function, it is optically projected on IR and the visible light figure to which it comes from 
IRVCRT (92) inside PTOS (94) on an eye (90). The intensity of an image, the persistence time of wavelength, and 
pulsation are controlled by NNC (96), and are modulated by a patient's input through ISP (102) which interfaced. 
IMCCD (100) attached into on a PTOS head set (94) is NNC (96) about an image input. 

It passes, and it supplies and NNC programs visible and IR image output of IRVCRT (92). In a PTOS head set (94), it 
is PRTCCD (98). 

It is included in ****** and the movement of an eye is pursued by change of the position of a pupil pull KINE 
reaction. PRTCCD (98) outputs to NNC (96), and by servo-motor control, NNC turns IMCCD (100) to a target and 
follows the movement of an eye. PTOS (94) is also programmable to carry out the interaction only of the IR lighting 
which spread on MMRI-4s (8) to a surrounding visible light figure (104) again. 

Detailed operation of an AIRES system is explained below. The patient with MMRI-4s (8) which a large number 
transplanted looks at the image which consists of pixels obtained by the hyperpolarization of the local retina produced 
by PiN composition of MMRI-4 subunit (10a). These images by which induction was carried out electrically are 
produced by the light from the image (104) of the circumference which enters and passes by the partial reflection 
nature of the exterior of PTOS (94) along a partial penetrable mirror (106). Induction of the image of an illegal detail is 
carried out with the subtractive-polarity current produced by NiP composition of MMRI-4 subunit (10b) which 
receives a stimulus of IR lighting supplied by IRVRT (92) and/or an image. IRVCRT (92) is programmed to 
superimpose on the visible light figure (104) acquired from the light which supplies spreading IR lighting and/or IR 
image, and enters by NNC (96). The image information for NNC (96) is acquired from IMCCD (100) which 
interfaced. IR lighting which spreads from IRVCRT (92) carries out induction of the "bias current" always depolarized 
from the NiP subunit (10b) of MMRI-4. Illegal feeling is generated when there is no stimulus of light [ as opposed to a 
PiN subunit (10a) in this "bias current" ]. However, when the light which stimulates a PiN subunit (10a) exists, the 
excessive polarity current acquired as a result offsets the subtractive-polarity bias current of NiP in which induction is 
carried out by IR. Consequently, a patient perceives the feeling of light. IR For the band sensitivity (740nm - 900nm) 
to which NiP composition (10b) was restricted, environmental IR "a noise" is stopped to the minimum. At first, the 
amount of the depolarization bias current of NiP is ISP(102 )-used by the patient, and is adjusted, and this information 
is inputted into NNC (96). Next, this information the information and correlation attachment **** by which the image 
to which it comes from IMCCD (100) which interfaced was processed Suitable NiP based on environmental lighting 
conditions and an environmental image by this "the amount of bias-current" is "study by NNC (96)" 
It is carried out. NNC (96) is NiP "a bias current" required in order to generate the image perceived by the have [ no 
need that a patient inputs ] more exact patient by additional study. 
**** can be expected now. 

A full-visible light figure can be projected simultaneous at IR image pulse and a high-speed police box, and can also 
control the whole function of MMRI-4(B) by IRVCRT (92). 

Such at the time of a situation, the mirror (106) which reflects a part of PTOS (94) and penetrates a part is replaced by 
the perfect reflecting mirror, in order to prevent a surrounding light figure (104) stimulating MMRI-4s (8). By 
programming the persistence time and frequency of a pulse of IR and a visible light figure, induction of the feeling of 
the color similar to the effect of Benham's top can also be carried out. This phenomenon is used in order for a black- 
and-white television to generate the consciousness of a color picture to the man of a normal visual sense. 
A or D of a view 24 shows the configuration (94) similar to the glasses of the PTOS component of an AIRES system. 
Although the outlines of optical system differ the general outline of the PTOS component (94) shown in the view 23, 
and a little as shown in the 24th D view, the soul and the function of both versions of an element are the same. The 
24th A is the plan of PTOS (94). A head pad (108), temple piece (110), and the ambient-light on-the-strength sensor 
(112) are shown in drawing, the - 24B view is the front view of PTOS (94) the nose which the exterior supports in 
drawing - piece (1 14), an ambient-light on-the-strength sensor (112), and IMCCD (100) that showed the outline in the 
12th view are shown The 24th C view is a side elevation about the interior of PTOS (94). The Light Emitting Diode 
light source (92) in which internal infrared rays and luminescence of the light are possible is shown in drawing. 
This replaces IRVCRT (92) of a view 23. moreover, the mirror (106) which reflects partially and is penetrated partially 
and the nose to support - piece (114), the power supply to NNC (96) of the 23rd view, and a signal wire cable (116) 
It ****. Drawing shows MMRI-4s (8) with the image (104) with which it has been arranged in the bottom space of a 



Page 14 of 16 



retina of an eye (90), and the surrounding focus was doubled again. Furthermore, the Light Emitting Diode light source 
(92) in which internal infrared rays and luminescence of the light are possible, PRTCCD (98), and the mirror (106) 
which reflects partially and is penetrated partially are also shown. 

A view 25 is a diagram showing an AIRES structure-of-a-system element, and this system consists of PTOS (94), 
portable NNC (96) which is fixable to a patient's body, and an ISP (102) input element. 

A view 26 is a plan (a detailed decomposition inset is included) of a big wafer including the ninth operation gestalt of 
the transplant of this invention. This ninth operation gestalt uses a micro photodiode (it is henceforth called "MMRI- 
OPSISITER-D") as the base, every -- a MMRI-OPSISITER-D micro photodiode (401a) is shown in the decomposition 
inset of a view 26 — as two micro photodiode subunits (402) — and (404) it has 

A large-sized wafer (405) can be cut and can be made into a smaller wafer type transplant (abbreviation .25 or the 
15mm wafer of thousands to an example and 10,000 numbers) (401a), i.e., a MMRI-OPSISITER-D micro photodiode 
unit, so that it may explain below. Or a large-sized wafer (405) can be cut in the shape of a dice, and it can also 
consider as a still smaller individual type transplant (transplant between 1 micron containing an example, 1 , or 1 0000 
MMRI-OPSISITER-D micro photodiode units (401a), and .25mm). any of a wafer type transplant or an individual type 
transplant are built - an imitation - many and basic structure of a manufacturing process of a MMRI-OPSISITER-D 
micro photodiode (401a) are the same 

The 27th A-E view is a cross-section perspective diagram which accompanied the XXVII-XXVII line of MMRI- 
OPSISITER-D (401a) of a view 26, and was cut, and shows the manufacturing process and structure of MMRI- 
OPSISITER-D (401a). the first manufacturing process (the 27A view) - a photo mask, ion implantation, and the heat 
drive-in method ~ using - the both sides of N bulk thin shape wafer for starting (405 of a view 26) — the micro 
photodiode subunit (402) of MMRI-OPSISITER (401) - and (404) it is formed the - in 27A view, a micro photodiode 
subunit (402) has P+ layer (406), the tunica propria (408), N bulk layer (409), and N+ layer (410) towards a soffit from 
a upper limit 

A micro photodiode subunit (404) has N+ layer (410a), N bulk layer (409a), the tunica propria (408a), and P+ layer 
(406a). P+ channel block (412) which encloses two micro photodiode subunits (402 and 404) separates them from 
other MMRI-OPSISITERs on a substrate electrically mutually [ subunits / these / (402 and 404) ]. 
A view 27 shows the contact pad (418 a-d) of the aluminum which was made to carry out vacuum evaporationo and 
carried out the heat drive-in on P+ and N+ side (406, 406a, 410, and 410a). The insulating strip (414a and 414b) of 
silicon diode is carrying out the bridge of these contact pads (418 a-d) between P+ side of each ** of MMRI- 
OPSISITER (401), and N+ side (406, 406a, 410, and 410a). 
The 27th C view is a silicon diode insulation strip (414 and 414a). 

The vacuum evaporationo of the aluminum conductor (415 and 415a) is carried out on **, and it is lead wire (415). 
The process which makes the contact pad (418a and 418b) of ** aluminum contact, and contacts lead wire (415a) to 
the contact pad (418c and 418d) of aluminum is shown. 

the 27th - the dielectric filter (422 and 422a) with which D lets infrared rays pass on P+ side (406 and 406a) — 
moreover, the process to which the vacuum evaporationo of the dielectric filter (424 and 424a) which lets the light pass 
on N+ side (410 and 410a) is carried out is shown 

The vacuum evaporationo also of the required barrier aluminum layer (417) is carried out on lead wire (415) during 
manufacture of a dielectric filter (422 and 424). Similarly, the vacuum evaporationo also of the required barrier 
aluminum layer (417a) is carried out on lead wire (415a) during manufacture of a dielectric filter (422a and 424a). 
the — 27E view shows the process of the vacuum evaporationo of the last bridge electrode (420) on barrier aluminum 
(417), and the vacuum evaporationo of the last bridge electrode (420a) on barrier aluminum (417a) The last bridge 
electrode (420 and 420a) is built with the combination of arbitrary living body compatibility electrode materials, such 
as compounds, such as iridium, platinum, gold, aluminum, a ruthenium, a rhodium, palladium, a tantalum, titanium, 
chromium, molybdenum, cobalt, nickel, iron, **, silver, a zirconium, a tungsten, contests polysilicon, or these oxides, 
or a living body compatibility electrode material. It is material with oxidization iridium desirable to an electrode (420 
and 420a). The MMRI-OPSISITER element (401) equipped with the dielectric filter of the 27th A-C view is shown by 
the 27D and E view as a MMRI-OPSISITER-D element (401a). 

the - as shown in 27E view, a dielectric light-filter layer (424 422, 422a, and 424a) lets only the band of light where 
specification differs pass the - if it is in the operation gestalt shown in 27E view, the dielectric filter layer (422 and 
422a) on P+ layer (406 and 406a) lets only IR light pass, and the dielectric filter (424 and 424a) on through and N+ 
layer (410 and 410a) lets only the light pass If it is in other operation gestalten, two kinds of layers may be made 
reverse, a visible light filter may be arranged on P+ layer, and IR light filter may be arranged on N+ layer. If it is in the 
operation gestalt of further others, a filter (422 422a) and a filter (424 424a) have some which let the portion from 
which the light and infrared light differ pass (an example and Filters 422 and 422a let only a green light pass, and 
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through and Filters 424 and 424a let only a red light pass). 

A MMRJ-OPSISITER-D element (401a) is the bottom space (82) of a retina. 

It functions as stimulating a shell visual sense (refer to the 1 1th view), it stated above -- as - a transplant (401a) -- the 
shape of a dice - cutting -- the « as shown in 27a view, it can be made an individual physical element In the case of 
such a situation, it injects with a MMRI-OPSISITER-D element (401a) using the basis of a liquid, or it is embedded 
into a soluble sheet, and is arranged in the bottom space of a retina (82 shows to a view 1 1) (all were already 
explained). 

As stated above, the large-sized wafer (405) of a view 26 is cut, and width of face does not have .25mm and can make 
it preferably a small wafer type transplant (.25mm or 2mm) (405a) (refer to the 28th view) 15mm. Preferably, the edge 
of a transplant (405a) is rounded off as shown in a view 28, it is made slanting, and lessens possibility that the upper 
nerve fiber layer is keenly bent near the edge of a transplant, and a nervous communicative function falls. 
If it does in this way, it will be the entoretina (66) about one or more wafer type transplants (405a). 
It is transplantable in the bottom space of a retina (82) between outside retinas (78). 

In order to understand operation of each MMRI-OPSISITER-D unit (401a) (an example, thing shown in a view 27), it 
is necessary to consider how the image of the function of photoreceptor cells and light without the normal injury on in 
an eye, and darkness is sensed. In a normal retina, more [ inside ] loads of the light are made to carry out photoreceptor 
cells to negative, and the load of the image of a state without light or darkness is made to carry out photoreceptor cells 
to negative fewer. If an internal negative load is large, photoreceptor cells will send a signal to a certain related type 
which is signaling to have sensed light of bipolar cell. If an internal negative load is small, photoreceptor cells will 
send a signal to the bipolar cell of the mold of related others which is signaling to have sensed darkness (or illegal 
image). ******** - it i s connected with each amacrine cell and ganglion cell, and these cells change into a digital 
signal the analog stimulus of light and darkness which this bipolar cell generated, this digital signal is sent to a brain 
and the bipolar cell of a mold is processed as visual-sense information 

Therefore, as stated above, the current of the polarity which a superior band (an example, light, or its green part for 
example, light) counters from other electrodes (420a) in one electrode (420) to a certain polar current again whose light 
which illuminates MMRI-OPSISITER-D (401a) is is generated functionally. On the other hand, polar current with a 
superior band (the portion from which an example, IR, or the light differs, for example, red light) reverse from an 
electrode (420 and 420a) (comparing with the polarity of the electrodes 420 and 420a by stimulus of the light in the 
first situation) is generated functionally [ everything but the light which illuminates MMRI-OPSISITER-D (401a) ]. 
Especially, the light with which a different band was mixed is formed under the usual lighting conditions. According to 
the existing superior band, P+ or N+ layer will receive a stronger light, and, as a result, will be strongly stimulated 
from another side. Therefore, by the basis of some lighting conditions superior of the one band, a certain polar current 
will be generated, for example from an electrode (420), and polar current which is different from an electrode (420) 
will be generated under superior lighting conditions in other bands. 

the interior of the bottom space of a retina ~ MMRI-OPSISITER-D (401a) - the ~ if orientation is carried out as 
shown in 27E view, light (430) will come from a upper limit An electrode (420) stimulates the electrode of the 
entoretina (66), as shown in a view 1 1 . This is because this electrode touches this portion of a retina, and directly. With 
the entoretina, the electrode (420a) which generates the polar current which counters an electrode (420) has turned to 
reverse, and is useful to the return of the current from an electrode (420). Since MMRI-OPSISITER-D (401a) is the 
element of a symmetrical form, if orientation of the MMRI-OPSISITER-D (401a) is carried out so that an electrode 
(420) or an electrode (420a) may turn to the entoretina and the light which enters, the stimulus polarity same in any 
case as the entoretina will be generated. 

For example, in the typical patient of the macular degeneration, the sensitization portion of photoreceptor cells receives 
or loses an injury, and the remaining photoreceptor cells are left behind behind, the ~ the place as MMRI-4s (8) in the 
bottom space of a retina of a view 1 1 (82) where an element like MMRI-OPSISITER-D (401a) shown in 27E view is 
the same - instead, the photoreceptor cells (64) which are arranged and remain ~ contacting If the light (an example, 
the light, or a part of its spectrum [ a green light ], for example, it is as stated above) of a suitable band stimulates N+ 
side of an element facing an incident light, the negative load generated by N+ side of this element will carry out 
induction of the negative large load by the internal portion of the photoreception fabrication which remains, and will 
generate the feeling of light. In this example, if an internal negative larger load arises in this place, the signal showing 
the feeling of light will be sent to the bipolar cell which plays the role of transfer of the feeling of light, 
the same - the - an element like MMRI-OPSISITER-D (401a) shown in 27E view The photoreceptor cells (64) which 
are mstead arranged and remain in the same place as MMRI-4s (8) in the bottom space of a retina of a view 1 1 of a 
view 1 1 (82) are contacted. If the light (an example, IR light, or a part of spectrum [ a red light ], for example, it is as 
stated above) of a suitable band stimulates P+ side of an element facing an incident light, it is N+ side of this element. 
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The generated positive load carries out induction of the small negative load by the internal portion of the 
photoreception fabrication which remains, and generates the feeling of the hue of darkness or darkness. In this 
example, if a smaller internal negative load arises in this place, the signal showing the feeling of the hue of darkness or 
darkness will be sent to the bipolar cell which plays the role of transfer of the feeling of the hue of darkness or 
darkness. 

A bridge electrode (420 420a) enables P+ and N+ side to stimulate a retina electrically through the same electrode. 
This is important at the point which lessens possibility of the injury on the organization by being exposed to current 
with a possibility of on the other hand flowing only to Mukai for a long time. However, it is thought that very slight 
current is required for all the systems indicated here, and the current flows in in the bottom space of a retina again. 
Arrangement of a bridge electrode (420 420a) is only performed as a preventive measure. However, by the bridge 
electrode, rather than other operation gestalten of this invention, a MMRI-OPSISITER-D element becomes possible 
[ stimulating the zone where a retina is small ], therefore higher resolution is obtained, the - as shown in 27E view, 
although thickness is about 10 microns, the thickness can usually change a MMRI-OPSISITER-D element (401a) ' 
between 3 microns and 1 000 microns 

As shown in a view 28, the small silicon disc (405a) equipped with the MMRI-OPSISITER-D element (401a) 
transplanted in the bottom space of a retina (82) can usually change the thickness between 3 microns and 1000 
microns, although thickness is about 40 microns. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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